Quantitative in vivo autoradiographic localization of [125I-Tyr11]somatostatin-14- and [Leu8,D-Trp22-125I-Tyr25]somatostatin-28-binding sites in rat brain.
Quantitative in vivo autoradiography was used to identify and compare the regional distribution of specific binding sites for blood-borne [125I-Tyr11]somatostatin-14 (S-14 section) and [Leu8,D-Trp22-125I-Tyr25]somatostatin-28 (S-28 section) in the rat brain. Rats were given intracardiac injections of 17 pmol S-14 section (with or without unlabeled S-14) or 17 pmol S-28 section (with or without unlabeled S-28). After whole body perfusion and fixation, brains were processed for light microscopic autoradiography of S-14 section- and S-28 section-binding sites. Of the peripheral tissues, the adrenal glands showed the highest uptake of S-14 section and S-28 section (determined by counting) and were subsequently processed for autoradiography for comparison with brain. Specific autoradiographic grains (ARG) associated with both radioligands were identified only in the circumventricular organs (CVOs). The highest ARG density associated with S-14 section was found in the area postrema, followed in decreasing order by the subfornical organ and the organum vasculosum lamina terminalis region. Median eminence (ME) contained virtually no specific S-14 section ARG. As with S-14 section, the highest ARG density of S-28 section-binding sites was also found in the area postrema, which labeled approximately equally with the two radioligands. This was followed by the ME, subfornical organ, and organum vasculosum lamina terminalis. The overall patterns of labeling of the CVOs with S-14 section and S-28 section showed significant differences, especially in the ME. Within the ME, labeled S-28 section was concentrated in a broad band throughout the external zone in a location identical to that of immunoreactive S-14. Analysis of dose-response curves obtained with 0.3-30 nmol unlabeled S-14 or S-28 revealed IC50 values for S-14 3- to 6-fold lower than those for S-28 for all labeled CVOs. With both S-14 section and S-28 section, the labelling density of the adrenal glands was double that of the area postrema. Adrenal binding of the radioligands was confined to the cells of the zona glomerulosa. We conclude: specific high affinity binding sites for S-14 section and S-28 section exist in the CVOs and the adrenal glomerulosa; and the 3- to 6-fold higher affinity of binding of S-14 to CVOs compared to S-28 together with the dissimilar patterns of labelling of the different CVOs by the two radioligands suggest the existence of separate populations of S-14 and S-28 receptors.